Plied veneered materials overcome largely three crucial drawbacks of solid wood by their construction arrangement: material anisotropy and heterogeneity, insufficient dimensional stability in the course of changes in the moisture content and problems in creating large areas and forms. However, to a certain extent, they maintain original properties of natural wood particularly appearance and favourable relationships of mechanical strength to plywood density. Plied veneered materials are characterized by largearea dimensions, uniform mechanical properties and greater resistance to outside effects. Properties of constructional veneered materials are particularly determined by their structure -construction. The permanent and ingenious study of interrelations between the structure and properties is thus the target point of studying the materials. Improving technological and production methods supposes above all the very detailed degree of knowledge of connections and phenomena under co-operation of effect factors and possibilities of action on processes in such a way to be realized under the most suitable conditions with optimum results (Král, Hrázský 2004).
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The density of plied veneered materials is an important evaluation character being in intense correlation with the majority of their properties. Under identical production conditions, these correlation relations can be considered to be constant. The fact can be used in the production of materials with planned physical and mechanical properties.
The construction of plied veneered materials is created by pressing composite sets of veneers singlecoated or double-coated by synthetic resins in hot presses under co-operation of the temperature field of various intensity. The process of pressing in a hot press resulting in thickening and creating the density profile is dependent on the extent of resistance of particular plies to pressing. The structure (construction) of material resulting from the profile of their thickness (which is a dimension determining material characteristics) is decisive (Poláčik 1982) .
All degrees of the production process participate in the density profile which is created in the course of pressing in a hot press. Effects of an actual production facility on the density profile are dependent on actual operating conditions. The plywood sheet construction, the method and the amount of adhesive and pressing parameters are underlying. All these factors are interdependent. Bending stress occurs obviously in the wide scale of technical applications of plied veneered materials. For example, in determining strength properties of constructions of buildings or in using the materials for vehicles the thickness of sheets is dealt with first in relation to their position and requirements posed on them and only then their format is dealt with Matovič (1993) .
The perfect knowledge of strength properties of plied veneered materials for various purposes of use makes possible to create new materials composed to an optimum construction the structure of which to a great extent determines to reach maximum economic effects during their manufacture and thus also their competitiveness. Optimization of the process of pressing ranks among the most effective measures to increase the quality of plied veneered materials with minimum costs.
MATERIAL AND METHODS
Effects of different temperatures during pressing on the physical and chemical properties were assessed in spruce plywood sheets of the veneer nominal thickness 3.0 and 3.5 mm and format dimensions 15 × 1,250 × 2,500 mm. The plywood sheets were produced as five-ply and BAKELITE PF B118 phenol-formaldehyde adhesive (160 g/m 2 ) was used for their manufacture. The period of pressing was 14 minutes at a specific pressure of 0.9 N/mm 2 ; 1.1 N/mm 2 and 1.4 N/mm 2 . The construction consists of the following plies: SM (spruce) 3.0 mm longitudinal; SM 3.5 mm transverse; SM 3.0 mm central; SM 3.5 mm; SM 3.0 mm.
In sets of plywood sheets pressed using the given specific pressure and pressing temperatures 115, 120 and 125°C, effects were assessed on density, bending strength, MOE in bending and glue-bond strength by means of shear strength. The scheme of sawing for sampling is depicted in Fig. 1 .
Sampling and determination of physical and mechanical properties were carried out according to CSN EN standards.
RESULTS AND DISCUSSION
Discussions concerning measured results were aimed at the sample moisture in measuring, density, bending strength, MOE in bending, glue-bond strength in three sets of plywoods pressed at a temperature of 115, 120 and 125°C and specific pressure 0.9, 1.1 and 1.4 N/mm 2 . Sets of measured data were tested for normality and after accepting the test the sets were evaluated by descriptive statistics and correlation analysis.
Plywood moisture
Results of the measurement of plywood moisture are given in Fig. 2 .
The mean moisture of plywoods ranged from 5.42 to 6.47%. The lowest moisture was found in Set No. 8 and the highest moisture in Set No. 9.
Plywood density
Results of the measurement of plywood properties and correlation analysis of density, strength and modulus of elasticity of the set of plywood sheets are given in Table 1 . Correlation analysis gives information on interrelationships of measured quantities. The sets were tested for normality and met the tests.
Plywood density (Fig. 3 ) differs from that of natural wood. Higher density is given by pressing the set of veneers being determined by pressing parameters and the content of resin dry matter. The lowest density was reached in the set of sheets No. 1 pressed by the lowest specific pressure 0.9 N/mm 2 and at a lowest temperature of 110°C, viz 476 kg/m 3 . The highest mean density was achieved in the set of sheets No. Based on the correlation analysis of data there is the strong correlation dependence of plywood den- 
Bending strength and modulus of elasticity in bending
Mean values of the MOE in bending and bending strength of plywood sets Nos. 1 to 9 are given in Table 1 The diagram depicts the heavy dependence of bending strength on changes in a pressing temperature in the longitudinal type of samples (correlation coefficient 0.845).
The diagram depicts the heavy dependence of MOE on changes in pressing power under the standard temperature of pressing in the longitudinal type of samples (correlation coefficient 0.851).
The diagram depicts the heavy dependence of bending strength on changes in pressing power at a standard temperature in the longitudinal type of samples (correlation coefficient 0.889).
Results of the measurement of MOE in bending are similar as in bending strength. They show an increasing trend with increasing temperature and pressure. Modulus of elasticity in bending ranged from 11,393.6 In longitudinal samples pressed using a force of 0.9 N/mm 2 bending strength 38.65 N/mm 2 was reached at the lowest temperature. At the same pressing temperature and a specific pressure of 1.1 N/mm 2 bending strength amounted to 54.33 N/mm 2 and at a pressing force of 1.4 N/mm 2 bending strength amounted to 49.26 N/mm 2 which represents an increase by 27.45% as against a pressing force of 0.9 N/mm 2 . In transverse samples, bending strength amounted to 32.87 N/mm 2 at a standard temperature of 120°C. In using a pressing force of 1.1 N/mm 2 bending strength increased to 40.07 N/mm 2 which represents an increase by 18.31% and at a pressing force of 1.4 N/mm 2 bending strength amounted to 42.08 N/ mm 2 , i.e. an increase by 24.24% as against a pressing force of 0.9 N/mm 2 . Similar values and relations to changing temperatures and pressures were also obtained at the analysis of MOE. It follows that the highest increase in mechanical properties occurs between pressing temperatures 115 and 120°C and specific pressures 0.9 and 1.1 N/mm 2 . With respect to a fact that at the lowest pressing temperature of 115°C and the lowest pressing force of 0.9 N/mm 2 bending strength values of longitudinal samples occurred below the minimum strength limit in bending 40 N/mm 2 we have to claim that pressing plywood sheets using these temperatures is not admissible. An increase in bending strength and MOE at a temperature of 125°C and pressure 1.4 N/mm 2 is slight or none. It follows that pressing becomes uneconomic with respect to the disproportionate increase in costs at the minimum improvement of mechanical properties (Král 2004). Thus, it is possible to conclude that changes in pressing forces and temperatures can be carried out only on the basis of requirements for mechanical properties (bending strength, MOE).
Gluing strength of plywood sheets
Results of the analysis of gluing strength by a shear test in the set of plywood sheets Nos. 1 to 9 are given in Table 2 and correlation analyses in Figs. 10 and 11. Shear strength was measured in five-ply sheets for the second and the fourth ply. Fig. 10 depicts the medium and higher dependence of shear strength on changes in a pressing force at a temperature of 120°C -correlation coefficient 0.691. Fig. 11 depicts the medium dependence of shear strength on changes in a pressing temperature at a pressing specific force of 1.4 N/mm 2 . Under conditions of using the pressure correlation coefficient amounted to 0.515. With a decreasing pressing force correlation dependence of shear strength on a pressing temperature also decreases. In using a pressing force of 0.9 N/mm 2 correlation coefficient amounted to 0.245 and at a specific pressure of 0.9 N/mm 2 only 0.104.
CONCLUSION
Then paper presents results of an institutional research aimed at assessing the effect of different technological conditions in the course of pressing on physical and mechanical conditions of plywood sheets. Spruce plywood sheets of the following construction were studied: spruce 3.0 mm longitudinal; spruce 3.5 mm transverse; spruce 3.0 mm central; spruce 3.5 mm; spruce 3.0 mm. The plywood sheets were manufactured as five-ply and PF B118 phenolformaldehyde adhesive was used for their production. The period of pressing was set to 14 minutes at a specific pressure of 0.9 N/mm 2 ; 1.1 N/mm 2 or 1.4 N/mm 2 . Depending on various pressing temperatures 115, 120 and 125°C, density, bending strength, MOE in bending and gluing strength by a shear test were assessed. Determined values of plywood properties were statistically tested.
The mean moisture of plywood sheets ranged from 5.42 to 6.47%. The density of plywoods reached the lowest value of 476 kg/m 3 in Set No. 1 pressed by the lowest specific force 0.9 N/mm 2 at the lowest temperature of 110°C. The highest mean density was reached in Set No. 9, viz 547.4 kg/m 3 (pressing force 1.4 N/mm 2 , pressing temperature 125°C). Density and pressing force show a strong correlation dependence (coefficient 0.982). In longitudinal types of samples, bending strength ranged from 33.15 to 59.72 N/mm 2 and in transverse types of samples from 32.87 to 44.50 N/mm 2 . On the basis of results obtained, transverse samples came up to the strength of longitudinal samples. This phenomenon can be explained in such a way that the lower second ply shows higher thickness (3.5 mm) in bending stress than the first ply (3.0 mm) and takes over tensile strength (Král 2004) . Prescribed strength of longitudinal samples (40 N/mm 2 ) was not fulfilled in Sets 1 and 2. Thus, strength requirements were fulfilled in all samples pressed only at a temperature of min. 120°C and min. pressing force 1.1 N/mm 2 . Results of the measurement of MOE in bending were similar as in bending strength. With increasing temperature and pressure MOE showed an increasing trend. MOE in bending ranged from 11,393.6 to 18,024 N/mm 2 in longitudinal samples and from 5,794.1 to 6,897.5 N/mm 2 in transverse samples. The greatest increase in mechanical properties occurred between pressing temperatures 115 to 120°C and between specific pressing forces 0.9 and 1.1 N/mm
2 . An increase in bending strength and MOE at a temperature of 125°C and specific pressure 1.4 N/mm 2 was slight or none. Thus, pressing becomes uneconomic at setting higher parameters on the basis of the disproportionate increase in costs at the minimum improvement of mechanical properties.
All tested samples reached gluing strength ranging from 1 to 1.4 N/mm 2 thereby fulfilling general requirements for shear strength. With decreasing pressing force the correlation dependence of shear strength on pressing temperature also decreased.
Evaluation of shear strength in relation to changing parameters of pressing demonstrated that interrelations between pressing temperature and specific pressure were stronger than in other properties under investigation. The correlation analysis showed that changes in pressing parameters (temperature and pressure) showed medium to higher effects on the quality of gluing. Increasing the temperature and pressure is considerably uneconomic with respect to resulting utility properties because the required gluing strength was also achieved at the lowest values of pressing temperature and specific pressure (Král 2004) . 
